Organic vapor sorption method of isostructural solvates and polymorph of tenofovir disoproxil fumarate.
Tenofovir disoproxil fumarate (TDF) is a prodrug of tenofovir that belongs to a class of antiretroviral drugs, a nucleotide reverse transcriptase inhibitor. An acetonitrile solvate of TDF I, another new solvated form of TDF, was prepared and solid state characterization of its form was conducted using powder X-ray diffraction, FT-IR spectroscopy, and organic vapor sorption isotherm. During the characterization work, it was discovered that (1) TDF I can form solvates and polymorph with a wide variety of organic solvents as well as water and (2) to different extents, these solvates undergoes anisotropic lattice contraction/expansion during desolvation/solvation process suggesting the formation of isostructural solvates of TDF. Solvents used in this study include ethanol, isopropyl alcohol, acetonitrile, cyclohexane, toluene, and water. Four new solvates using ethanol, isopropyl alcohol, acetonitrile, and toluene vapor and one polymorph using water vapor were discovered. Their solid state characterizations were conducted using powder X-ray diffraction, differential scanning calorimetry, thermogravimetric analysis, and Fourier transform infrared spectroscopy. A variety of isostructural solvates and a polymorph of TDF was produced by an organic vapor sorption method, showing varying physicochemical properties. This study demonstrates an alternative crystallization method to obtain isostructural solvates.